The effects of stress enhancement on the extracellular matrix and fibroblasts in the patellar tendon.
The purpose of the present study is to determine the effect of the stress enhancement and intrinsic fibroblasts on the extracellular matrix of the patellar tendon. Thirty-two female Japanese White rabbits were divided into four groups. In Group 1, the patellar tendon underwent the in situ freeze-thaw treatment to kill intrinsic fibroblasts of the patellar tendon and the patellar tendon underwent the wrapping treatment with nylon membrane filters to inhibit extrinsic cell infiltration. In Group 2, the medial and the lateral portions of the frozen-thawed patellar tendon were resected to enhance the stress, and then the central two-thirds of the patellar tendon underwent the wrapping treatment. In Group 3, the patellar tendon without the freeze/thaw treatment underwent the wrapping treatment. In Group 4, the patellar tendon was narrowed and wrapped in the same manner. All rabbits were killed 6 weeks after surgery. While the elastic modulus and the tensile strength of the patellar tendon in Group 2 were significantly less than those in Group 1, we could not find any significant differences in these parameters between Groups 3 and 4. Histologically, while no fibroblasts were observed in Groups 1 and 2, fibroblasts were found in Groups 3 and 4. This study revealed that stress enhancement decreases the elastic modulus and the tensile strength of the extracellular matrix of the patellar tendon and that intrinsic fibroblasts prevent the detrimental effect of stress enhancement on mechanical properties of the patellar tendon.